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PATENT 



Title: SYSTEM SUPPORTING MULTIPLE MEMORY MODES INCLUDING A 

BURST EXTENDED DATA OUT MODE 



SUPPLEMENTAL PRELIMINARY AMENDMENT 



Commissioner for Patents 
Washington, D.C. 20231 

When the above-identified application is taken up for consideration, please amend the 
application as follows: 



Please add the following new claims 40-49: 

40. (New) A system, comprising: 

a bus for transferring information; 

a memory, coupled to the bus, comprised of a memory device operable in a mode 



selected from the group consisting of burst extended data out mode and a second 
operation mode, wherein the memory has a first set of access control signals for 



signals for operation in the second operation mode; 

a programmable memory controller, coupled to the bus and to the memory, capable of 
providing the first set of access control signal timing requirements and the second 
set of access control signal timing requirements to the memory; and 

a processor, coupled to the bus and the memory controller, responsive to at least 

information from the memory to program the memory controller to provide a set 
of access control signals to the memory in accordance with the memory device 
mode, wherein the information from the memory includes data read from the 
memory device. 



IN THE CLAIMS 



operation in the burst extended data out mode and a second set of access control 
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41 . (New) The system of claim 40, further comprising: 
a power supply; and 

a power up detection circuit coupled to the processor and to the power supply, the power 
up detection circuit responsive to a signal from the power supply to cause the 
processor to detect the memory device mode and to program the memory 
controller in accordance with the memory device mode. 

42. (New) A system, comprising: 

a bus for transferring information; 

a memory, coupled to the bus, comprised of a memory device operable in a mode 

selected from the group consisting of burst extended data out mode and a second 
operation mode, wherein the memory has a first set of access control signals for 
operation in the burst extended data out mode and a second set of access control 
signals for operation in the second operation mode; 

a programmable memory controller, coupled to the bus and to the memory, capable of 
providing the first set of access control signal timing requirements and the second 
set of access control signal timing requirements to the memory; 

a processor, coupled to the bus and the memory controller, 

a power supply; and 

a power up detection circuit coupled to the processor and to the power supply, the power 
up detection circuit responsive to a signal from the power supply to cause the 
processor to detect the memory device mode and to program the memory 
controller, wherein the processor is responsive to at least information from the 
memory to program the memory controller to provide a set of access control 
signals to the memory in accordance with the memory device mode, wherein the 
information from the memory includes data read from the memory device. 
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43. (New) A system, comprising: 
a processor, 

a memory controller coupled to the processor, and 

a memory coupled to the memory controller, wherein the memory comprises: 

a first bank of burst extended data out memory coupled to the memory controller 

to receive a plurality of access control signals; and 
a second bank comprised of a memory type selected from the group consisting of 
extended data out memory and fast page mode memory, wherein the 
second bank is coupled to the memory controller to receive the plurality of 
access control signals, further wherein the memory controller drives the 
access control signals in a first mode to provide access to the first bank, 
still further wherein the memory controller drives the access control 
signals in a second mode to provide access to the second bank; 

a power supply; and 

a power up detection circuit coupled to the processor and to the power supply, the power 
up detection circuit responsive to a signal from the power supply to cause the 
processor to detect the first and second modes. 



44. (New) The system of claim 43, wherein the power up detection circuit is responsive to a 
signal from the power supply to program the memory controller in accordance with the 
first and second modes. 

45. (New) A system, comprising: 
a processor; 

a memory controller coupled to the processor; and 

a memory coupled to the memory controller, wherein the memory includes a first bank 
and a second bank, wherein the first bank and the second bank are each 
independently interchangeably of a memory type selected from the group 
consisting of burst extended data out memory and a second type of memory, 
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further wherein the memory controller controls access of the first bank and second 
bank in accordance with a first set of requirements for the burst extended data out 
memory and a second set of requirements for the second type of memory; 
a power supply; and 

a power up detection circuit coupled to the processor and to the power supply, the power 
up detection circuit responsive to a signal from the power supply to cause the 
processor to detect the first and second sets of requirements. 

46. (New) The system of claim 45, wherein the power up detection circuit is responsive to a 
signal from the power supply to program the memory controller in accordance with the first and 
second sets of requirements. 

47. (New) A system, comprising: 
a processor, 

a memory controller coupled to the processor; and 

a memory coupled to the memory controller, wherein the memory comprises: 

a first bank of burst extended data out memory coupled to the memory controller 

to receive a plurality of access control signals; and 
a second bank comprised of a memory type selected from the group consisting of 
extended data out memory and fast page mode memory, wherein the 
second bank is coupled to the memory controller to receive the plurality of 
access control signals, further wherein the memory controller drives the 
access control signals in a first mode to provide access to the first bank, 
still further wherein the memory controller drives the access control 
signals in a second mode to provide access to the second bank, the access 
control signals being driven in the first and second modes in response to 
information obtained by reading the first and second banks, respectively; 

a power supply; and 

a power up detection circuit coupled to the processor and to the power supply, the power 
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up detection circuit responsive to a signal from the power supply to cause the 
processor to detect the first and second modes. 

48. (New) The system of claim 47, wherein the power up detection circuit is responsive to a 
signal from the power supply to program the memory controller in accordance with the first and 
second modes. 



49. (New) A system, comprising: 
a processor, 

a memory controller coupled to the processor; and 

a memory coupled to the memory controller, wherein the memory includes a first bank 
and a second bank, wherein the first bank and the second bank are each 
independently interchangeably of a memory type selected from the group 
consisting of burst extended data out memory and a second type of memory, 
further wherein the memory controller controls access of the first bank and second 
bank in accordance with a first set of requirements for the burst extended data out 
memory and a second set of requirements for the second type of memory, and 
controls access of the first bank in accordance with one of the first and second sets 
of requirements based on information obtained by reading the first bank, and 
controls access of the second bank in accordance with one of the first and second 
sets of requirements based on information obtained by reading the second bank; 

a power supply; and 

a power up detection circuit coupled to the processor and to the power supply, the power 
up detection circuit responsive to a signal from the power supply to cause the 
processor to detect the first and second sets of requirements and to program the 
memory controller in accordance with the first and second sets of requirements. 
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REMARKS 

Currently claims 26-49 are pending in this application. The Examiner is invited to 
contact the below-signed attorney to discuss my questions which may remain with respect to the 
present application. 

Respectfully submitted, 
BRETT L. WILLIAMS 
By their Representatives, 

SCHWEGMAN, LUNDBERG, WOESSNER & KLUTH, P.A. 
P.O.Box 2938 
Minneapolis, MN 55402 
(612) 373-6913 

Date " ^ ~ ' 





Edward J. Brooks, m 
Reg. No. 40,925 

CERTIFICATE UNDER 37 CFR 1 -8: The undersigned hereby certifies that this correspondence is being deposited with the United States 
Postal Service with sufficient postage as first class mail, in an envelope addressed to: Commissioner of Patents, Washington, D.C 2023 1 , on 
this day of September. 2001. 
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26. 



27. 



Claims 26^49, as of September 19, 2001 (date of supplemental preliminary amendment). 

A system, comprising: 

a bus for transferring information; 

a memory, coupled to the bus, comprised of a memory device which is interchangeably of 
a mode selected from the group consisting of burst extended data out mode and 
fast page mode, the memory having a first set of access control signal timing 
requirements for the burst extended data out mode and a second set of access 
control signal timing requirements for the fast page mode; 

a programmable memory controller, coupled to the bus and to the memory, capable of 

providing the first set of access control signal timing requirements and the second 
set of access control signal timing requirements to the memory; and 

a processor, coupled to the bus and the memory controller, responsive to at least 

information from the memory to program the memory controller to provide a set 
of access control signals to the memory in accordance with the memory device 
mode, wherein the information from the memory includes data read from the 
memory device. 

The system of claim 26, further comprising: 
a power supply; and 

a power up detection circuit coupled to the processor and to the power supply, the power 
up detection circuit responsive to a signal from the power supply to cause the 
processor to detect the memory device mode and to program the memory 
controller in accordance with the memory device mode. 
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28. A system, comprising: 

a bus for transferring information; 

a memory, coupled to the bus, comprised of a memory device which is interchangeably of 
a mode selected from the group consisting of burst extended data out mode and 
fast page mode, the memory having a first set of access control signal timing 
requirements for the burst extended data out mode and a second set of access 
control signal timing requirements for the fast page mode; 

a programmable memory controller, coupled to the bus and to the memory, capable of 

providing the first set of access control signal timing requirements and the second 
set of access control signal timing requirements to the memory; 

a processor, coupled to the bus and the memory controller, 

a power supply; and 

a power up detection circuit coupled to the processor and to the power supply, the power 
up detection circuit responsive to a signal from the power supply to cause the 
processor to detect the memory device mode and to program the memory 
controller, 

wherein the processor is responsive to at least information from the memory to program 
the memory controller to provide a set of access control signals to the memory in 
accordance with the memory device mode, wherein the information from the 
memory includes data read from the memory device. 



29. A system, comprising: 

a bus for transferring information; 

a memory, coupled to the bus, comprised of a memory device which is interchangeably of 
a mode selected from the group consisting of burst extended data out mode and 
extended data out mode, the memory having a first set of access control signal 
timing requirements for the burst extended data out mode and a second set of 
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access control signal timing requirements for the extended data out mode; 

a programmable memory controller, coupled to the bus and to the memory, capable of 

providing the first set of access control signal tuning requirements and the second 
set of access control signal timing requirements to the memory; and 

a processor, coupled to the bus and the memory controller, responsive to at least 

information from the memory to program the memory controller to provide a set 
of access control signals to the memory in accordance with the memory device 
mode, wherein the information from the memory includes data read from the 
memory device. 



30. The system of claim 29, further comprising: 
a power supply; and 

a power up detection circuit coupled to the processor and to the power supply, the power 
up detection circuit responsive to a signal from the power supply to cause the 
processor to detect the memory device mode and to program the memory 
controller in accordance with the memory device mode. 

31. A system, comprising: 

a bus for transferring information; 

a memory, coupled to the bus, comprised of a memory device which is interchangeably of 
a mode selected from the group consisting of burst extended data out mode and 
extended data out mode, the memory having a first set of access control signal 
timing requirements for the burst extended data out mode and a second set of 
access control signal timing requirements for the extended data out mode; 

a programmable memory controller, coupled to the bus and to the memory, capable of 

providing the first set of access control signal timing requirements and the second 
set of access control signal timing requirements to the memory; 
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a processor, coupled to the bus and the memory controller; 
a power supply; and 

a power up detection circuit coupled to the processor and to the power supply, the power 
up detection circuit responsive to a signal from the power supply to cause the 
processor to detect the memory device mode and to program the memory 
controller; 

wherein the processor is responsive to at least information from the memory to program 
the memory controller to provide a set of access control signals to the memory in 
accordance with the memory device mode, wherein the information from the 
memory includes data read from the memory device. 

32. A system, comprising: 

a bus for transferring information; 

a memory, coupled to the bus, comprised of a memory device operable in a mode 

selected from the group consisting of burst extended data out mode and a second 
operation mode, wherein the memory has a first set of access control signals for 
operation in the burst extended data out mode and a second set of access control 
signals for operation in the second operation mode; 

a programmable memory controller, coupled to the bus and to the memory, capable of 
providing the first set of access control signals and the second set of access 
control signals to the memory; and 

a processor, coupled to the bus and the memory controller, responsive to at least 

information from the memory to program the memory controller to provide the 
first set of access control signals to the memory at a first time and the second set 
of access control signals to the memory at a second time. 
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33 . The system of claim 32, further comprising: 
a power supply; and 

a power up detection circuit coupled to the processor and to the power supply, the power 
up detection circuit responsive to a signal from the power supply to cause the 
processor to detect the memory device mode and to program the memory 
controller in accordance with the memory device mode. 



34. A system, comprising: 

a bus for transferring information; 

a memory, coupled to the bus, comprised of a memory device operable in a mode 

selected from the group consisting of burst extended data out mode and a second 
operation mode, wherein the memory has a first set of access control signals for 
operation in the burst extended data out mode and a second set of access control 
signals for operation in the second operation mode; 

a programmable memory controller, coupled to the bus and to the memory, capable of 
providing the first set of access control signals and the second set of access 
control signals to the memory; 

a processor, coupled to the bus and the memory controller; 

a power supply; and 

a power up detection circuit coupled to the processor and to the power supply, the power 
up detection circuit responsive to a signal from the power supply to cause the 
processor to detect the memory device mode and to program the memory 
controller; 

wherein the processor is responsive to at least information from the memory to program 
the memory controller to provide the first set of access control signals to the 
memory at a first time and the second set of access control signals to the memory 
at a second time. 
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35. 



A system, comprising: 
a memory controller; and 



a memory, wherein the memory comprises: 



a first bank of burst extended data out memory coupled to the memory controller 
to receive a plurality of access control signals; and 

a second bank comprised of a memory type selected from the group consisting of 
extended data out memory and fast page mode memory, wherein the 
second bank is coupled to the memory controller to receive the plurality of 
access control signals, further wherein the memory controller drives the 
access control signals in a first mode to provide access to the first bank, 
still further wherein the memory controller drives the access control 
signals in a second mode to provide access to the second bank. 



36, The system of claim 35, wherein the memory type of the second bank is interchangeable. 

37. A system, comprising: 

a memory controller; and 

a memory, wherein the memory comprises: 

a first bank and a second bank, wherein the first bank and the second bank are 



each independently interchangeably of a memory type selected from the 
group consisting of burst extended data out memory and a second type of 
memory, further wherein the memory controller controls access of the first 
bank and second bank in accordance with a first set of requirements for the 
burst extended data out memory and a second set of requirements for the 
second type of memory. 
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38. A system, comprising: 

a memory controller; and 

a memory, wherein the memory comprises: 

a first bank of burst extended data out memory coupled to the memory controller 

to receive a plurality of access control signals; and 
a second bank comprised of a memory type selected from the group consisting of 
extended data out memory and fast page mode memory, wherein the 
second bank is coupled to the memory controller to receive the plurality of 
access control signals, further wherein the memory controller drives the 
access control signals in a first mode to provide access to the first bank, 
still further wherein the memory controller drives the access control 
signals in a second mode to provide access to the second bank, the access 
control signals being driven in the first and second modes in response to 
information obtained by reading the first and second banks, respectively. 

39. A system, comprising: 

a memory controller; and 

a memory, wherein the memory comprises: 

a first bank and a second bank, wherein the first bank and the second bank axe 
each independently interchangeably of a memory type selected from the 
group consisting of burst extended data out memory and a second type of 
memory, further wherein the memory controller controls access of the first 
bank and second bank in accordance with a first set of requirements for the 
burst extended data out memory and a second set of requirements for the 
second type of memory, and controls access of the first bank in accordance 
with one of the first and second sets of requirements based on information 
obtained by reading the first bank, and controls access of the second bank 
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in accordance with one of the first and second sets of requirements based 
on information obtained by reading the second bank. 



v 



40. 



41. 



A system, comprising: 

a bus for transferring information; 

a memory, coupled to the bus, comprised of a memory device operable in a mode 

selected from the group consisting of burst extended data out mode and a second 
operation mode, wherein the memory has a first set of access control signals for 
operation in the burst extended data out mode and a second set of access control 
signals for operation in the second operation mode; 

a programmable memory controller, coupled to the bus and to the memory, capable of 

providing the first set of access control signal timing requirements and the second 
set of access control signal timing requirements to the memory; and 

a processor, coupled to the bus and the memory controller, responsive to at least 

information from the memory to program the memory controller to provide a set 
of access control signals to the memory in accordance with the memory device 
mode, wherein the information from the memory includes data read from the 
memory device. 

The system of claim 40, further comprising: 
a power supply; and 

a power up detection circuit coupled to the processor and to the power supply, the power 
up detection circuit responsive to a signal from the power supply to cause the 
processor to detect the memory device mode and to program the memory 
controller in accordance with the memory device mode. 
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42. A system, comprising: 

a bus for transferring information; 

a memory, coupled to the bus, comprised of a memory device operable in a mode 

selected from the group consisting of burst extended data out mode and a second 
operation mode, wherein the memory has a first set of access control signals for 
operation in the burst extended data out mode and a second set of access control 
signals for operation in the second operation mode; 

a programmable memory controller, coupled to the bus and to the memory, capable of 

providing the first set of access control signal timing requirements and the second 
set of access control signal timing requirements to the memory; 

a processor, coupled to the bus and the memory controller, 

a power supply; and 

a power up detection circuit coupled to the processor and to the power supply, the power 
up detection circuit responsive to a signal from the power supply to cause the 
processor to detect the memory device mode and to program the memory 
controller, wherein the processor is responsive to at least information from the 
memory to program the memory controller to provide a set of access control 
signals to the memory in accordance with the memory device mode, wherein the 
information from the memory includes data read from the memory device. 

43. A system, comprising: 
a processor; 

a memory controller coupled to the processor; and 

a memory coupled to the memory controller, wherein the memory comprises: 

a first bank of burst extended data out memory coupled to the memory controller 

to receive a plurality of access control signals; and 
a second bank comprised of a memory type selected from the group consisting of 
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extended data out memory and fast page mode memory, wherein the 
second bank is coupled to the memory controller to receive the plurality of 
access control signals, fiirther wherein the memory controller drives the 
access control signals in a first mode to provide access to the first bank, 
still further wherein the memory controller drives the access control 
signals in a second mode to provide access to the second bank; 



a power supply; and 

a power up detection circuit coupled to the processor and to the power supply, the power 
up detection circuit responsive to a signal from the power supply to cause the 
processor to detect the first and second modes. 

44. The system of claim 43, wherein the power up detection circuit is responsive to a signal 
from the power supply to program the memory controller in accordance with the first and 
second modes. 

45. A system, comprising: 
a processor, 

a memory controller coupled to the processor; and 

a memory coupled to the memory controller, wherein the memory includes a first bank 
and a second bank, wherein the first bank and the second bank are each 
independently interchangeably of a memory type selected from the group 
consisting of burst extended data out memory and a second type of memory, 
further wherein the memory controller controls access of the first bank and second 
bank in accordance with a first set of requirements for the burst extended data out 
memory and a second set of requirements for the second type of memory; 

a power supply; and 

a power up detection circuit coupled to the processor and to the power supply, the power 
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up detection circuit responsive to a signal from the power supply to cause the 
processor to detect the first and second sets of requirements. 

46. The system of claim 45, wherein the power up detection circuit is responsive to a signal 
from the power supply to program the memory controller in accordance with the first and second 
sets of requirements. 

47. A system, comprising: 
a processor, 

a memory controller coupled to the processor; and 

a memory coupled to the memory controller, wherein the memory comprises: 

a first bank of burst extended data out memory coupled to the memory controller 

to receive a plurality of access control signals; and 
a second bank comprised of a memory type selected from the group consisting of 
extended data out memory and fast page mode memory, wherein the 
second bank is coupled to the memory controller to receive the plurality of 
access control signals, further wherein the memory controller drives the 
access control signals in a first mode to provide access to the first bank, 
still further wherein the memory controller drives the access control 
signals in a second mode to provide access to the second bank, the access 
control signals being driven in the first and second modes in response to 
information obtained by reading the first and second banks, respectively, 

a power supply; and 

a power up detection circuit coupled to the processor and to the power supply, the power 
up detection circuit responsive to a signal from the power supply to cause the 
processor to detect the first and second modes. 
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48. The system of claim 47, wherein the power up detection circuit is responsive to a signal 
from the power supply to program, the memory, controller in accordance with the first and second 
modes. 



49. A system, comprising: 
a processor; 

a memory controller coupled to the processor, and 

a memory coupled to the memory controller, wherein the memory includes a first bank 
and a second bank, wherein the first bank and the second bank are each 
independently interchangeably of a memory type selected from the group 
consisting of burst extended data out memory and a second type of memory, 
further wherein the memory controller controls access of the first bank and second 
bank in accordance with a first set of requirements for the burst extended data out 
memory and a second set of requirements for the second type of memory, and 
controls access of the first bank in accordance with one of the first and second sets 
of requirements based on information obtained by reading the first bank, and 
controls access of the second bank in accordance with one of the first and second 
sets of requirements based on information obtained by reading the second bank; 

a power supply; and 

a power up detection circuit coupled to the processor and to the power supply, the power 
up detection circuit responsive to a signal from the power supply to cause the 
processor to detect the first and second sets of requirements and to program the 
memory controller in accordance with the first and second sets of requirements. 
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